The abundantly present interstratified clay minerals are intermediate products of two or more end-member clays, which are widely documented in relation to weathering reactions. They provide valuable information of the formation and alteration nature of clay minerals [1] . Interstratification was first discovered and identified mainly by XRD in the past, however, it failed to provide individual crystal information as the tool averages millions of crystals. In the past 30 years, it is a great challenge to obtain high quality high-resolution transmission electron microscopy (HRTEM) images [2] . Viewing the interstratified clays requires edge on direction, which is hard to achieve due to the preferred orientation of such scaly mineral. Another challenge is the severe e-beam damage due to the existence of hydroxyl in clay structure [3] . In this study, special sample preparation method was used to obtain more edge on areas. Low-dose (below ~5 e -/ Å 2 s) HRTEM imaging method with both spherical (Cs) and chromatic aberration (Cc) corrections were also applied. The structure of interstratified clays without interlayer ion, with K + as interlayer cation, with brucite-like layer, and with organics in the interlayer are captured.
The abundantly present interstratified clay minerals are intermediate products of two or more end-member clays, which are widely documented in relation to weathering reactions. They provide valuable information of the formation and alteration nature of clay minerals [1] . Interstratification was first discovered and identified mainly by XRD in the past, however, it failed to provide individual crystal information as the tool averages millions of crystals. In the past 30 years, it is a great challenge to obtain high quality high-resolution transmission electron microscopy (HRTEM) images [2] . Viewing the interstratified clays requires edge on direction, which is hard to achieve due to the preferred orientation of such scaly mineral. Another challenge is the severe e-beam damage due to the existence of hydroxyl in clay structure [3] . In this study, special sample preparation method was used to obtain more edge on areas. Low-dose (below ~5 e -/ Å 2 s) HRTEM imaging method with both spherical (Cs) and chromatic aberration (Cc) corrections were also applied. The structure of interstratified clays without interlayer ion, with K + as interlayer cation, with brucite-like layer, and with organics in the interlayer are captured.
Clay minerals are phyllosilicate with the basic structure of one octahedral layer (O layer, light blue sheets in Fig. 1 , 2) sandwiched between two tetrahedral layers (T layer, yellow sheets in Fig. 1, 2 ). Talc and pyrophyllite are typical clay minerals without interlayer ion, whose average lattice spacing is ~9.5 Å. Top of Fig. 1 shows such ~9.5 Å mineral structure interstratified with chlorite. With brucite-like layer (B layer, dark blue sheets in Fig. 1,2 ) in the interlayer, chlorite has an average lattice spacing of ~14.3 Å, and the distance between T layer and the additional B layer is larger than that between T and O layer. Fig.1 also shows ~10 Å mineral with K + as interlayer cation. The T layers and K + layer are bright dots while the O/B layers are lines formed by continuous dots. Fig. 2 shows high resolution images of interstratified clays. Fig. 2a shows chlorite (~14 Å) interstratified with the ~24 Å clay, and the ~24 Å clay has the 14 Å (TOTB) + 10 Å (TOT) structure. Clay minerals, both in its natural and modified forms, are cheap materials successfully used as good adsorbent for the removal of toxic heavy metals and organic waste [4] . Fig. 2b shows the DFOB modified nontronite (originally ~10 Å) intended for adsorption. After modification, the ~5 Å organic layer was inserted into the interlayer of nontronite [5].
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